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. Kinetics of heterogeneous reactions on porous catal ; 
S. A. Pshezhetskil and R. N. Rubinshtein ( ree nst. | 
Phys; Chein| Momdw). J. Phys, Chem. (U.S.S.R.) 20, 


1127-36(1046) (in Russian); Acia Physicachim. USS” | 
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21, 1075-88(1946)(in English).—The diffusion of the re- 
actants to the surface of a porous catalyst is discusacd. 
The conditions are defined under which (a) no hydrody. 
namic flow is created by the reaction, (8) the diffusion of 
only one reactant needs to be considered, and (c) the 
temp. gradient within the catalyst grain has a measurable 
cect. A math. relation between the measurable and the 
truce reaction rate is given. J.J. Bikerman 
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(ULS.S.R.) 20, 14: Sidi sin Russian) A general 
quant. theary is given for the steady state of heterogencous 
reactions taking place when a gas streams through a beti 
of catalyst. The rate of the over-all reaction can be detd.~ 
hy the rate of the actual reaction process, by the rate of 
iffttsion toward the catalyst, oc by that within the grains 
of the catalyst. The temp. of the heat-insulated catalyst 
is cabled. for diffcrent rates of flow, conens. of the com- 
ponents, and lengths of the bed. The retardation due to 
reaction products is conskicred. J. J. Rikerman 
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lyste," S. Pshezhetskiy, R. Rubinsteyn, Karpov Inst 
Phys Chem, Moscow, 14 pp 


"Acta Physicochimica URSS" Vol XXI, No 6 


Shows development of simple relation between concen- 
tration of various components of the reaction, andre 
duction of system of equations describing process to. 

an equation for diffusion of only one of components:. 


Relation is approximately true in presence of a t ‘a = 


tween the observed and true rates of heterogeneous 
catalytic reactions. Received, 18 Mar 1946. 


SIT BE 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343510011-2" 


"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86- 00513R001343510011- 2 


yea 


a at , 


oe Tacha 
ace ie pevge nee cy vaceantat wees 


ies 
Aid 
| 60. 
A bad 
“1 s@ 
ie 


o@.80 


etyTT 
(RE R AES 


{ 
i 


Sn ee ne em ener etree 


. etme ot eS pear ea) trey eg aoe Net eee : « sts. 
ase. twa ee val iuaeacab titemaTeme CLaseNcATION .- y A 
PEE ee a 
2] SC~Ct Sd ee 
. ae aa : ; 


matéPints mO€E 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343510011-2" 


"APPROVED FOR RELEASE: 06/15/2000 


es eeeees eeoqeseeecae a2 Oe 8 Vie. 
setetrsserecege regret 


coast Vat awp ge CRUTAS 


Theory of the dynamic m 
3. Ao 


of ges 
shtcfn alee ‘Inst. 


of all the other coacas, are 


wateauls moll ————-— Mag athe Sa RENE 


talows Nie avy Gat 


aa neamam uw @ pul 


e .s 2 4Y q 
Sroopen ea 
eccicceecosesesese® 
eccecccece ee 


APPROVED FOR RELEASE: 06/15/2000 


WW Se Pe 


a oo Doe ‘ é ohne: 
creas WEE Ps amore ate Senay pa aT) 


PROCESS. an PROPEN TIED 


ethod o 
Pebeahetak 
ys: Chet 
Chem, (U.S.S.R Bt 21, rear ISAT, Russian). 
a reaction place 
caqustion for Oot nd if tee original comes. in the gas arc 


varied within wile limits, # che rate of streaming 
{ involviag vol. changes). ~ee 


and if the conen. of a eerpte ts elt ae the ratio. 
const 


ee a 
ate-tba pevaLiLumeicaL titgeaTas Cl CLASHPICATION = = 


tr Siviedlve ne me : Se ae 
° PTVELK23! aid) Gat ony itt 
ee 


CIA-RDP86-00513R001343510011-2 
ereees COC CCU TL Te. mara 


wots ia th Be 
the rates 2 -@9 

dR. N. Rubi | . 
Hand Re ‘h Phys. 1;°eo 
“ee 
inaga> “ee 


is variedt ~ee 


Bikerman 


BGM SBIevIeeK BOAROD 


rage ysuAe 


mise monese yw w 


CIA-RDP86-00513R001343510011-2" 


"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343510011-2 


kaa 2's be 


ar Sz 2 eho7y u «6 6 8 FY 8 FF wie FT a ar ail 6 & 
repel kk 109 FAG ET CODER — 
a ae. = ; 


Ld 


. Chem. 
Moan aeac 


COmsta ELC ee ts 
EY RENTS 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343510011-2" 


"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343510011-2 
sep ee egeuere Sas 
eee ere e ; 


Bee COSTES aml FEE FTE ER eee 
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POHEZHETSKIY, 3. YA. 


USSR/Cheslistry - Isopropanol Feb 4S 
Chemistry - Oxidation 


"Kinetics of Oxidizing Isopropanol in Acetone 
Using a Silver Catalyst," S. Ya. Pehezhetskiy, 

8. A. Kamienetskaya, Physicochem Inst imeni L. Ya. 
Karpov, Moscow, 20 pp 


"hur Fiz Khim", Vol XXIII, No 2 


Reaction occurs without formation of molecular 
hydrogen, i.e., not according to dehydrogenat 

jpechanian. inthe first stage reaction speed is 
proportiohal to oxygen econcettration when there 
is ah oxygen deficiency in the stoichiometric 
relation, and to isopropanol soncentration 
when there is an excess of oxygen. “Submitted 
28 Apr 48. 
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USSR/Chemistry - Physical chemistry 
Card 1/1 : Pub. 147 - 13/21 


Authors . Pshezhetskiy, S. Yas; Lyubarskiy, G. D.; Shcheglova, N. A.; and 


~ Nerilyaynen, SK ~" : 


Title : Relation between the kinetics of catalytic dehydrogenation ofhydro-— « 
carbons and the ‘structure of the latter. Part 3.- Comparison of kine-- 
tics data for n-butane and n-butylene; probable mechanism of dehydro-.. 
genation reaction © ; Ae ag 


Periodical : Zhur. fiz. khim. 8; 1458-1464, Aug 1954 


Abstract : The difference between the reaction of n-butane -and “n-butylerie dehy-. 
drogenation kinetics and the reaction of these hydrocarbons with the 
catalyst was established by comparing kinetics-data. The presence of 
a double C=C bond in the butylene molecule was considered to be the 
basic cause for a more intensive reaction of this hydrocarbon in com-.. 
parison with that of n-butane. The formation of intermediate surface °: 
compounds of the adsorbed radical type and consequent separation of- 
the second H-atom was thought to be the most probable reaction mechan-’ a 
ism. Three references: 2-USSR and 1-USA (1948-1954). Tables; graphs... » 


Institution : The L. Ya. Karpov Physico-Chemical Institute, Moscow 


Submitted November 13, 1953 
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ussR/ Chemistry Physical chemistry 


Cera :1/l Pub, 1h7 - 1b/25 . - ah 
Authors : Iyubarskly, G, D,, Nerilyaynen, S, K,, and Pshezhetskiy, 8, Ya, 
iota ed 
Title t Kinetics of dehydrogenation of n-butane eee? 
Periodical Zur, fiz, khim, 28/2, 1272 - 1279, nly 195): ee me ee re 


Abstract « The idinetics of dehydrogenation reaction of batts. over an ainsi. 

. chromate catalyst, was investigated at 160 - 500° and partial butane. 
pressures of 0,1 - 1 atm, Equation, describing the kinetics of the’ . 
dehydrogenation reaction » 18 presented, The activation energy of the 
dehydrogenation reaction was established at 40,000 * 1,000 cal./mol, 
The reduction in the rate of butane dehydrogenation a dae to the 
addition of butylene and H, is presented graphically, The inhibiting 
effect of H and butylene, ie: explained, Five references: 3 USA; | 
1 English and 1 USSR (194 - 1954), Tables, : 


Institution : The L, Ya, Karpov Fhysico-Chemical Institute, Moscow. 


Submitted  : November 13, 1953 . ae 
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Card : 1/2 Pub, 1h7 - 15/25 
Authors ; Shcheglova, N, A., and Psheshetsldy, S. Ya. 
Title : Kinetics of dehydrogenation of n-butylene 


Periodical ; Zbur. fiz. khim, 28/7, 1280 - 1285, july 195k, 


Abstract ; The kinetics of butylene dehydrogenation reaction over an aluminum . 
chromate catalyst, was investigated at 450 - 500° and partial butylene ~ 
pressures of 0,05 - 0,3 atm, Equation, describing this dehydrogenation ==> 
reaction kinetics, is given, The thermal effect of this reaction, as 
result of conjugation of double bonds, is —~7 26000 cal./mol., LeGey 
somewhat lower than the thermal effect of butane dehydrogenation 
reaction, The effect of butadiene additions on the rate of butylene 
hydrogenation, is explained. Two USSR references (196 and 1954). 


Tables; graphs. 
Institution : The L. Ya. Karpov Physico-Chemical Institute, Moscow 


Submitted : November 13, 1953 
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of dehydrogenation rdactione- 
1 Fis: Bhis:-28, 1458-€4(1954); S- CA. 49, TOSTA.— They 
. catalytic. dehydrogenation ‘of ‘butane (1) ‘and ‘butene: (ye ae 
‘1 dy discussed on the basis of data reported eurlier (Loe. cit.)j ot 

. The greater vigor ‘of the renction of IL with: the catalyst is: ohne tal ey 
_ luc to. the presence of the C:C bond: The reaction pros - eee 
+ eveds ‘through formation, of intermedlite surface com fa athe Bee 

- auch as adsorbed free radicals, ‘followi:d hy: removal.of a) (0 Pe 
., 2nd H atom. Kinetic equations are detived on the assintip- - ©: 

- tlon that the catalyst ‘surface’ is ‘effectively: homogeneous; © ~~ 

Ahey ure in accord with expt: (Je Ws Loweberg, Jr jp 6 008. 
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PSHEY, Ss vime 


USSR / Physical Chemistry ~ Photochemistry. Radiation 


Category: 
Chemistry. Theory of the Photographic Process 


B-10 


Abs Jour: Referat Zhur-Khimiya, No 9, 1957, 30080 


Author :; Myasnikov I. A., Pshezhetskly S. Ya. 


Inst Academy of Sciences USSR 
Title : Desorption of Oxygen from ZnO by the Action of Light and Its Effect 


on Photoconductivity 


Orig Pub: Dokl. AN SSSR, 1954, 99, Nol, 125-128 


Abstract: Study of dark-conductivity and photoconductivity of ZnO, in vacuum 

and in the presence of 0,, has shown that 0, by becoming adsorbed 

at the surface of microcrystals of Zn0, due to capture of conductivity 
electrons, alters substantially its dark- und photoconductivity. On 
illumination of Zn0 ther occurs, in the region of natural absorpition 
(3600 A), a considerable increase of conductivity in comparison with 
photoconductivity of ZnO in vacuum. It is shown, in the paper, that 
this effect is not associated with heating of ZnO and can be attri- 
buted only to a process of desorption of 0.. under the influence of 


: 1/2 -1- 
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USSR / Physical Chemistry - Photochemistry. Radiation 
Chemistry. Theory of the Photographic Process 


Referat Zhur-Khimiya, No 9, 1957, 30080 


light (photodesorption). This assumption is confirmed by a specific 
experiment with two films of ZnO at one of which 0, is adsorbed. 

On illumination in vacuum of the film with adsorbed 0: at its surface, 
& considerable increase of its electric conductivity takes place, 
while the conductivity of the second film, which is maintained in 

the dark, decreases. Since photodesorption of 0, is observed in the 
region of natural absorption of ZnO, the assumption is made that the 
mechanism of photodesorption, apparently, consists in a transmission 
of excitation through the lattice to the adsorption centers. 
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Authors 4 Myasnikov, I. A., and Pshezhetskiy, Ss. Ya. 


Semaeiemiihiaiiiieacota ec ts : 
Title t Study of the connection between the catalytic « and semi-conductive prope reie 
: of ZnO. ; 


Periodical : Dok. AN SSSR 99/2, 277-279, Nov 1, “1954 


Abstract 3: The electrical conductivity and catalytic activity of m0 were invest ipabed. 

parallel during the dehydrogenation of isopropyl. alcohol which, as is known 
leads to the formation of acetone, The effect of oxygen on the catalyti 
activity of ZnO in hydrogen and in nitrogen atmosphere, regardless of the 
ducing effect of hydrogen, is debated. Data regarding the. changes ini. elec- 
trical conductivity during the presence and absence of. oxygen are. tabulated 
The effect of temperature, on the above. mentioned properties of. ZnO, is ex 
plained. The existence of a symbiosis between the changes in electr. con: 
ductivity and catalytic activity of ZnO was. established. One net refer 

(1953). Graphs. : 


Institution : The L. Ya. Karpov, Physica-Chemical Institute 


Presented by : Academician V. A. Kargin, June li, 1954 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343510011-2" 


"APPROV 


ED FOR RELEASE: 06/15/2000 


CIA-RDP86-00513R001343510011-2 


te ee SB 

LUR'YE,G.E., redaktor; BORBSKOV,G.K., redaktor; NABERECHNYKH,M.Ye., 
redaktor; PSHRZHETSKIY,S.Ya., redaktor; SLIN'KO,M.G., redaktor; 
TEMKIN,M. Ivy" redaktor;*CHEREDNICHENKO,V.M., redaktor; SHPAK,Ye.G., 
tekhnicheskiy redaktor 


[Heterogeneous catalysis in the chemical industry; papers from the 

All-Union Conference, 1953] Geterogennyi kataliz v khimicheskoi 

pronyshlennosti; materialy Vsesoiuznogo soveshchaniia 1953 goda. 

Moskva, Gos. nauchno-tekhn. izd-vo khim. lit-ry, 1955. 494 pn. 
(MLRA 9:2} 

1. Russia (1923- U.S.S.R.) Ministerstvo khimicheskoy promyshlen- 

nosti. (Catalysis) 
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"3ome Resulsritites of the Mechanism ani Ninetics of Simple Zadisiion- 


Shenmical Reactions". 
Physicichenical Institute Imeni Karrov 


Report aprearing in lst Volume of "Session of The Academy of Sciznces USSR 
On the Peanceful Use of Atomic Energy, 1-5 July 1955", Publishing House of 
Adademy of Sciences USSR, 1955, 


SO: Sum 728, 28 Nov 1955. 
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Powezirerseny, S-Ya. 


2° The formation of ozone in liquid oxygen by the action of 
fast electrons. -S, Ya. Pshezhetskit, ACB asnikov, and: 
N,_A.” Buneev. Sbornik - Tea saissonn 
3 ~ Nauk S.S.S.R. 1985; 133-4 
bombarding liquid O 
radiation from Co 


stationary: state 
- approx. 6 X10 : 
irradiation, th c reaction: is evaluated as & 9. 33. 
to 12 mol. Oj-per 100 ¢.v. of absorbed energy. -Dilg. the. -- 
_ QO with N does not have any‘ effect on the formation of O,. 
. The mechanisin of the O, formation is di ee es PEN ata 
Te ee Ye J. Rovtar Leach 
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MYASNIKOV, I.A.; PSHEZHETSKIY, S.Ya. 


Coreen eR Ran A lls of AE AA 


Light-induced desorption of zinc oxide and its effect on photo- 
conductance. Probl.kin.i kat. 8:34%39 '55, (MERA 9:5) 


1. Fizsiko-khimicheskiy institut imeni L. Ya. Karpova. 
(Zine oxide) (Desorption) (Photochemistry) 
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yav, KoI-; PSHRZHRTSKLY, $.Ya,; LYASHENKO, V-1- 
Discussion. Probl.kin.i kat. 8:198-205 '55- (MLBA 9:5) 


1. Moskovskiy elektroteknnicheskly institut svyazi (for Bonch~Bru- 
yevich); 2: Institut fizicheskoy khimii AN SSSR (gor Yelovich, 
Roginskiy, Vol' kenshteyn) ; 3. Piziko-khimicheskly institut {meni 
L.Ya. Karpova (for Matveyev. Psnezhetakiy) ; 4, Institut fiziki 
AN Ussr (for Lyashenko) - 

(Catalysis) (Blectrons) 
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AF701597 TREASURE ISLAND BOOK REVIEW AID 829 - S 


PSHEZHETSKIY, S. YA. (Physical Chemistry Institute im. L. Ya. Karpov) 

——“HTSKUSSIYA (Discussion). In Problemy kinetiki 1 kataliza 
(Problems of Kinetics ind Catalysis), vol. 8. Izdatel'stvo 
Akademii Nauk SSSR, 1955. Section IIT: Connection between the 
electric conductivity and catalytic activity of semiconductors. 
p. 204-205. 


The experimental data available at the present time do not make 
possible a quantitative confirmation of any regularities estab- 
lished theoretically. A certain correlation between the catalytic 


activity and conductivity of semiconductors was observed, but no 
quantitative dependence has been established as yet. It can be 
assumed that change in the properties of the surface affects the 
space properties of ZnO and that this effect is due to diffusion. 
Pshezhetskiy believes that Roginskiy's assumption that the effect 
of traces of Op on ZnO corresponds to promotion of the catalyst 

is incorrect. The mechanism of this phenomenon is quite different. 


1/1 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343510011-2" 


CIA-RDP86-00513R001343510011-2 


RELEASE: 06/15/2000 


. c oe Sis BER 3 SECS ts Me 
Oo VMEcueGRY Oe 8 
: Sts . —s —« : : , ee zm 


‘ > 
i 
i 
i 
weg 
ry R : 
i pe 
‘ t 
1 oo, 
{ 
! 
i 
ies i 
. 4 
H i 
j : 
! ; 


“gases ‘can be 
P.. 2nd erder,:: 
o tween the 


and 1.6 ma. the react 
elec. current intensity: 
; between 16 and’400 ev: of 
Portional to the -N-ion oc 


CIA-RDP86-00513R001343510011-2" 


APPROVED FOR RELEASE: 06/15/2000 


"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343510011-2 


pe ES ORE ad Bee Gee ey See eee ee See SSE RS igs ee tet ae 


=, capa 
ILI? ff ef OR per f ‘ 
heal ited Me) 5 ff Wearside B-12 


Abs Jour : Ref Zhur ~ Khimiya, No 7, 1957, 22509. 


Author : I. N. Pospelova, A. A. Rakov, S. Ya. Pshezhetskiys 

Inst : Not given pe ee ee 

Title : Blectrochemical Study of Properties of Surface Compounds of 
Oxygen on Silver. 


Orig Pub : Zh. fiz. khimii, 1956, 30, No 7, 1433-1437. 


Abstract : Silver oxygen compounds produced 1) by action of gaseous Oo at 
250° on Ag and 2) in process of theylene oxydation on Ag, which 
is used as a catalyzer, were studied by method of plotting of 
charge curves (CC) in 0.1 n KOH. Cathodic CC for electro- 
chemically oxidized Ag are linear in first approximation, which 
indicates a non-heterogeneity of energy of Ag oxides produced 
in these conditions, Supplementary oxidation of electro- 
chemically oxidized Ag by methods 1 and 2 brings about a for- 
mation of an important amount of a determined composition: 

CC of such an Aghas a big horizontal zone corresponding to an 
oxide reduction of ~~ +1.1 v (on a horizontal hydrogen elect- 
rode). Ag with a sufficiently homogeneous surface after a 
supplementary oxidation by methods 1 and 2 is characterized by 


-175- 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343510011-2" 


"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343510011-2 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343510011-2" 


"APPROVED FOR REL 


EASE: 06/15/2000 CIA-RDP86-00513R001343510011-2 


PeZHEGSKTY, S. Ya. (Prof.) 


"The Cxidaticn of Nitrogen Under Ionizing Radiations." 


report presented at Scientific Conference at the Inst. for Physical Chemistry 
imeni L. Ya. Karpov, Acad. Sci. USSR, Nov 1957. 
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| Prof. 

Pshezhetskiy, Semull Yakovlevich, Dr. of Chem. Selences, ; 
es clear: 
s1'zovaniye yadernoy energii diya knimicheskikh protsessov, (Use a 
Me are tor Chemical Processes) Moscow, Izd-vo erp ge _ 
Niceee oye obshchestvo po rasprostraneniyu polit ert uchny’ 

Cneniy. Seriya VIII, 1957, no. 47) 43, 500 copies F 
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, TABLE OF CONTENTS : 
Introduction 
Effect of nuclear radiation on molecules 
Effect of radiation on the energy of chemical reactions 
Elementary secondary processes ; 
Radiochemical reactions of inorganic substances 
Rediochemical reactions in aqueous solutions ani dectreadiochemical processes 
Radiochemicél reactions of organic substances 
Characteristics of radiochemical chain reactions 
Effect of radiation on solids 


Sensitization and inhibition of radiochemical reactions 


AVAILABLE: Library of Congress 


EW/emp 
Card 2/2 May 26,1958 
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‘AUTHORS Pshezhetakiy S.Ya., Dmitriyev, M. 1. 89~10-21/36 
|) DITLE “Nitrogen Fixation by Ionizing Radiation. 


{oniziruyushchikh izlucheniy-Ruseian) 


PERIODICAL Atomnaya Energiya, 19574Vol 3,Nr 1o,pp 350-352 (U.S.S.B.) 


ABSTRACT The rules applying in the case 
the influence of electron coll 
ned experimentally. A 2 KV ele 
ator and a 1400 C Co-60 source 


of the oxidation of nitrogen under 
isions and f\-radiation were determi- 
otron valve, a 200 kV linear acceler- 
were used as radiation source. The 


oxidation velocity in dependence on the radiation dose,on gas compo- 


sition,on gas pressure and gas 
gated and the relation : ¥V = K 
For an electron shock up to 4 


¥ 
No —> ND + e(N5 + e,N5" + 2e 
the process: r 


Noe N+ N+ (+N +e, 
The most important reactions ob 


ni +0. —> NO” + NO 
wits 0p —? Og +5 
N + 09=—7 NO +0 
2 N + Op + MP NOD + M 
€ard 1/2 Tabularly the reaction yields 
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Nitrogen Fixation by Ionising Radiation. 8916-21/36 


for the various radiators at various values of pressure and ten- 


peratures. 
There are 1 table and 4 Slavic references. 
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48..5-10/56 
SUBJECT: USSR/Luminescence f? 


AUTHORS: Shekhter L.N., Myasnikov I.Ao, and Pshezhetskiy 5S.Ya. 
SE 
TITLE: Investigation of 48 connection between Luminescence, Catalytic 
and Adsorption Properties of "Self-activated" Crystals of 
gn0 and ZnS (Issledovaniye avyazi mezhdu lyuminestsentsiyey, 
kataliticheskimi i adsorbtsionnymi svoystvemi "samoaktivirovgn- 
nykh" kristallov Zn0 i znS) 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya Fizicheskaya, 1957, 
Vol 21, #5, pp 664-666 (USSR) 


ABSTRACT: The connection between luminescent, catalytic and adsorption 
properties of thin filma and highly dispersed powders of pure 
ZnO and ZnS was investigated. 


The process of catalytic a@isaociation of methanol on ZnO has 
a reducing effect on the catalyzer by increasing the concen- 
tration of surplus Zn on the surface, and changes correspond- 
ingly both the luminescence spectrum and catalytic activity. 
The quenching of Zn0-2n and ZnS-Zn luminescence bands by oxygen 
and sulfur vapor respectively leads also to a reduction of 
Card 1/2 catalytic activity. 
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Investigation of a connection between Luminescence, Catalytic 
and Adsorption Properties of "Self-activated" Crystalls of 

ZnO and ZnS (Issledovaniye svyazi mezhdu lyuminestsentsiyey, 
kataliticheskimi 1 adsorbtsionnyai svoystvami "samosktivirovan- 
nykh" kristallov ZnO i ZnS) 


When oxygen is adsorbed on ZnO, then both luminescence and 
electric conductivity are reduced. 


An effect of ultraviolet light from the region of fundamental 
absorption manifests itself in the photodesorption of oxygen. 


Catalyzers-luminophores were also subjected to neutron irra- 
diation. 


A system of Zn0.ZnS produced in a special way was studied with 
respect to its luminescence and catalytic properties, which 
aiffer from those of its components. 

The report was followed by a discussion. 

One Russian reference is cited. ; 


Physico-Chemical Institute im, Karpov 


No date indicated 
At the Library of Congress 
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20-3-39/ 59 
AUTHORS + Ghernykh, V- fae» Pshezhetskiy, Ss. Ya-, 
Tyurikov; G. Se, aera soared 


TITLE: Kinetics of the Decomposition of Hydrogen peroxyde Under the 
Action of Gamma Rays (Kinetika razlozheniya perekisi vodoroda 
vod deystviyem gamna-izlucheniya) 


PERIODICAL: loklady Akad. nauk SSSR, 1957, Vol. 1155 Nr 3, pp- 560-563, (USSR) 


ABSTRACT: This kind of kinetics in aqueous solutions under the influence cf 
ionizing radiation has been investigated in a number of papers; 
which, however, show differing results in many respects. This can 

apparently be traced back to the circumstance, that measurements 
have been executed at different and narrowly Limited concentra- 


tions of H 202 and, in general, in diluted solutions. It was inte- 
resting to clarify, to what extent actual kinetic laws depend on 
the range of concentration, in which the neasurements have been 
executed. Of special interest were the kinetics of this reaction 
in concentrated solutions. The aforementioned kinetics were inve- 
stigated in ne wide range from 2 to 92 Mol Ho00- Cobo gerved as 


a source ford - i i th an activity of Bo Curie and a mer- 
cury lamp PRK- for ultraviolet radiation. The radia- 
tion intensity * i ering the distance from the radia- 
fion source. Kinetic of the reaction, initiated py ¢-radiation: 
Fig 1 shows how the reaction velocity depends on the concentra- 
Card 4/3 tion of H205- From it canpe seen, that this velocity as 4 function 
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Kinetics of the Decomposition of Hydrogen Peroxyde Under the 
Action of Gamma Rays. 


of the H20o concentration passes through a maximum at all tempe- 
ratures. The velocity is proportional to the root from the radia- 
tion intensity at all concentrations (1,78-92,23 Mol). The depen- 
dency of the decomposition velocity on the temperature (+50, 30, 10, 
19, -4, -11, -210 and -30°). A linear dependency igi (4/T) exists 
in the case of all solutions. At above 10°C this straight line 
shows a bend. The precipitation of oxygen increases above 10°, if 
the solution is stirred. In this case the reaction velocity is co- 
vered up by diffusion. The production, calculated in relation to 
the energy absorbed, depends on the tempeerature and on the con- 
cemtration and characterizes a chain process. Kinetics of thermal 
reaction: Below 10°C its velocity is small and hardly measurable. 
Fig 2 shows, that the dependency on the concentration has the same 
character. The average value of the activation energy amounts to 
12,5 & 1,5 Keal/Mol. Kinetics of decomposition under the influence 
of ultra-violet radiation: Fig 3 shows the dependency on the con- 
centration. The curve lgW (1/T) has a bend at above 10°C, which can 
be removed by stirring. The value of the activation energy appro- 
ximates the value of the reaction under the influence of (V-radia- 
tion. Equation of kinetics and the most probable mechanism of the 
reaction: The latter is independent of the character of initia- 
tion. Fig 4 shows,that the equation: 
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Xinetics of tne Lecomposition of teres Peroxyde Under the Action of 20-3-39/59. 


canna Rays. 
a [i204 

wos - Se KK (5 Vit05) (H50 05] [#20] 
can be aes with. There is a satisfactory compliance with the 
experiment on photo- and thermo- dissoziation in every range of 
concentration and at all temperatures. It can be maintained, that 
in a number of cases the equations of the velocity of the radia- 
tion dissociation reaction in other papers represent approxiiations 
to the actual kinetic law of reaction in various limited ranges of 
concentration of diluted solutions of H505- There are 4 figures and 
2 Slavic references. 

ASSOCIATION: Physical-Chemical Institute imeni L. Ya. Karpov (Fiziko-khimiches- 
kiy institut im. L. fa. Karpova) 


PRESENTED BY:Academician Kargin, V. A., February 16, 1957 
SUBMITTED: February 4, 1957 
AVAILABLE: Library of Congress 


Card 3/3 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343510011-2" 


DP86-00513R001343510011-2 


54 BSR 2 Se es a cc 
RIES 


DMITRIVEV, M. T., PSHEZHETSKTY, S. Ya. 


"the Kinetics and Mechanism of the Oxidation of Nitrogen Under Electron 
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Qrody Transactions of the First Conference on Radioaction Chemistry, Moscow, 
Izdi-vo AN SSSR, 1958. 330pp- 
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PROSKURNIN, " A., KOLOT 


"Tnvestigations into Radiation Chemistry of Aqueous Solutions and Some 


Othe: Inorganic Systems. 


resented at 2nd UN Intl. Conf. 
1 - 13 Sep 58. 


paper to be P on the peaceful uses of Atomic 
Energy, Geneva, 
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Toni zing Rediation on Inorganic and Organic Systems ; 
7,000 copies printed. ' 


peystviye 1° 
sistemy (Effect of 
Moscow. Izd-vo AN SS9R, 1953. 416 p. 
Resp. Ed.: Pshezhetskiy, S. Yae3 Ea. of Publishing House: Bugayenko, LeTe5 
Tech, Ed. Prusakova, T. A. 


PURPOSE: This publication is for scientists working in the field of yadiochemistry. 


COVERAGE: This collection of articles represents contributions of Soviet scientists 
in the field of radiochemistry+ The papers are concerned with the effect of 


Physical Chemistry, AS USSR, the Institute of Physics and 
the Moscow State University, end other scientific 


{nsetitutions. Most of these works are & continuation of those published in 
"gpormik rabot po radiatsionnoy khimii"® published in 1955. Ts. I. Zalkind 
and Yu. Me Malinskiy cooperated in the editing © 
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TABLE OF CONTENTS : 


PART 1. REACFIONS IN AQUEOUS SOLUTIONS 


AND RADIATION AND ELECTRO-CHEMICAL PROCESSES 


Preface 


Duzhenkov, V.I.-; Dolin, P.I. Effect of X-ray Irrediation on Aqueous 


? 
Alkali Solutions Saturated With Oxygen 
Te kinetics of accumulation of molecular products fo 
radiolysis of water are studied in this paper. These pro: 
are: hydrogen peroxide and hydrogen. The absorption of oxygen 


in high-purity alkali solutions saturated with oxygen was also 
taken into consideration. It was determined that the initial 
rradiated 


yield of hydrogen depends on the concentration of the i 
KOH solution only for concentrations UP to 0. 
game relation was found for Hp, - 

molecular products showed & etrong 
absorption of oxygen. This fact was exp 
nigher peroxides, probably HO, °F the complex H 
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Sidorova, L.P., Zimin, A.V., Proskurin, M.A. Effect of coo? y - Hadiation 
on Aqueous. Solutions of Salts ef Tin ; 
The article deals with the effect of irradiation on SnClp and 
SnCl, solutions, and the role of the sslts as acceptors of the 
prodiicts of water radiolysis. Experimental date show that the 
irradiation of 1¢10°2 M solutéammof Sn“+ in kN HCl and in 
1N NaOH results in a hydrogen yield squal to the yield of 
bivalent tin oxidation, ‘The yleId ef hydrogen is 0.53 - 0.60 
molecules/100 ev of absorbed energy. The hydrogen yield does 
not change with the increase of dosege in an acid medium, and 
decreases in an alkaline medium. The presence of bivalent tin 
in alkaline solutions increases the hydrogen yield, while it 
does not show an essential effect in an acid medium, The 
oxidation of Sn —> Sni+ in acid and alkaline media is 
apparently conditioned by the interaction of Sn@* with H,05 


molecules. There are 3 tables, 1 figure, and 14 references, 
of which 6 are Soviet, and 8 English, 


22 
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Oxygen Compounds of 
is of Aqueous Soluticns 

y pehavior under 
Y- 
sidered to 
oxidation. 
tion of a Mohr_salt solution composes in the 
presence of redt+ to form bivalent ions. intensified 
with the increase of the Fed+ concentrat 
a-termined that the 


galt solutions in 0. of Feo+ is present. Addition 


of MnSO,, T1INO,, NaCl, KBr, is and CuSO to the irradiated 
solutions of the Mohr,galt in 0.8 and@-N sulfuric acid leads to an 
increased yield of Fe’? ions. The e rect is due to the presence of 
bromide and iodide ions as well as Geet and Cu@t, There are 6 figures 
and 11 references, of which i, are Soviet, 4 English, and 3 German. 
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process, which is evident in lower results as compared to the process 
in an inert atmosphere, There are 2 figures and 6 references of which 
3 are Soviet and 3 English, 


Chernykh, V.Ya., Pshezhetskiy, S.Ya., Tyurikov, G.S. Kinetics of the 
Decomposition of Hydrogen Peroxide Under the Action of y - Radiation 
The authors studied the kinetics of H205 decomposition in a wide 
range of concentrations: 1.78 - 92,2 mol.%, in ¥ and ultraviolet 
radiation. The rate of the thermal reaction was also taken into 
consideration. The rate of the radiation reaction is proportional 
to the square root of , y -radiation intensity, The activation energy 
equals 6.5 + 1.0 keal/M. The activation energy of the photochemical 
reaction is 8 - 9 kcal/M, The efficiency of the {-radfation reaction 
is 21 (at -°) to 230 molecules of Hp0, (at 50°) per 100ev dosage rate 
of 1,84-1018 ev/1- gee, It is a chain reaction, The kinetics of the 
radiation, photo, and thermal reactions can be clarified by assuming 
electrolytic dissociation of the HO, radical, the rate of which depends 
On the concentration of the solutiofi. There are 20 figures, 4 tables, and 
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22 references of which 3 are Soviet, 16 English, and 3 German. 


Zalkind, Ts.I., Veselovskiy, V.I. Mechanism of Radiochemical Formation 
of Stationary Potential Differences in Aqueous Solutions 
The stationary potential difference of ~~ 0.9 is formed in the 
system Pt/HpS0, saturated with nitrogen/Au end irradiated with Co 
y- radiation. It was shown that the formation of a positive 
potential at the Au electrode is connected with the radiolytic for- 
mation of the OH radical, The oxidation of the electrode during 
heating facilitates the formation of the positive potential at the 


Au electrode, The rate of reduction is determined by the rate of the | 
electrode reaction, i.e., the electrochemical discharge stage, There 
are 6 figures, and 6 references of which 5 are Soviet and 1 English, 


Zalkind, Ts.I., Veselovskiy, V.I, Photoelectrochemical and Radiation 
Hlectrochemical Processes in Aqueous Solutions of Uranium Salts 
Uranium salts were irradiated with radon and CoO9, It was shown 
that the hexavalent uranium salts shaw reduction of uranyl ions 
to pentavalent uranium ions. Due to the ease of oxidation - 
reduction transitions in the system U(VI / U(V), the increase of 
the uenyl ion concentration is followed by a decrease in the amount 
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of the formed H,0,, » uranium peroxide compounds, and in the oxidation 


of U(IV) and oxalic acid, Irradiation of the system U(IV) / U(VI) and 


u(1Ir) / U(IV) results in e shift of equilibrium and the formation of 
more oxidized forms, There sre 14 figures, 7 tables, and 18 references 
of which 8 are Soviet, 7 English, and 3 Gemnan. 


Miller, I.B., Veselovskiy, V.I. Radiation Electrochemical Processes in 
Aqueous Solutions of Uranyl Salts 
This is a study of the electrochemical nature of the redox components 
in the radiolysis of uranyl salt solutions. Certain conditions were 
established for the formation of the “hydrogen” and “oxygen” poten- 
tials in this system, A stationary potential of the Pt electrode develops 
during YJ -irradiation due to the emergence of nonequilibriwa concen- 
trations of U(V). The stationary potential at the Au electrode in uranyl 
sulfate solutions is ~ 1l.lv, while at the Pt electrode it shifts towards 
negative values. There are 9 figures and 12 references, of which 6 are 
Soviet and 6 English. 
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Rozenfeld, I.L., Oshe, Ye.K. Mechanism of Activation of Electrodes 
of Local Cells During Irradiation 103 
This paper discusses the effect of raiiation on the properties of 
semiconducting oxide films of the electrodes. It was determined 
that only irradiation of the cathode {intensifies the corrosion of 
metals in electrolytes. This is due to the sharp increase in the 
cathode efficiency resulting from "radiation conductivity” in the 
protective film which is regarded ss a semiconductor, The radia- 
tion dependence of the corrosion current is expressed by: 


I, =R+AT, 


where A is the constant for the given pair of electrodes. Candidate 
of physical and mathematical sciences V.B. Sandomirskiy participated in 
this work, There are 10 figures and 6 references of which 1 is Soviet, 
3 English, 1 French and 1 Czech. i 
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Duzhenkov, V.I., Dolin, P.I. Effect of kereys on Diluted Aqueous 
Sclutions of Organic Substances 
The effect of organic additives on the yisld of moleculer products 
from the radiolysis of water is studied in solutions of varying 
acidity. It was determined thet the initial yield of Hy and 
Ho0,, increases, and their fixed concentretions are lowered. This 


appears to be due to the fact that the radical products of radioly- 
sis: H, OH, HO, react with the organic molecules more vigorously 


than the molecules Ho and H,05¢ There are 3 figures, 2 


tebles, and 9 references, of which 4 are Soviet and 6 English, 


Chernov, A.I., Orekhov, V.D., Proskurin, M.A, Sensitization and Inhibition 
of Radiolytic Reduction of the Uranyl Ion in Aqueous Solutions 120 
The radiolytic reduction of uranyl ions was sensitized with glucose 
and glycerin, and inhibited with methylene blue. The reduction of 
uot does not exceed 0.5 molecules/100 ey for low concentrations of 
thé uranyl ion (5¢107? M) end of glucose or glycerin (5.1073 M). 
Concentration of 0.5 M glycerin leads to reduction of 5 molecules/ 
100 ev. The inhibiting effect of methylene blue is modified by the 
ratio of concentrations of two substances renecting with H, 
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the product of radiolysis: for Coz : Cave = 1:1 the dosage of 
ieee of the dye reaches 2 

ev/ml and decreases with the increase of this ratio, The par- 
eG a of iont.zed and So oe of water in these processes 
is taken into consideration. - radiation was used for irradia- 
tion, There are 3 figures and 19 Aves of which 8 are Soviet and 
11 English. 


PART 2, REACTIONS OF INORGANIC SUBSTANCES 


Buneeyev, N.A., Myasnikov, I. A., Pshezhetskiy, Formation of Ozone in 

liquid Oxygen Due to ¥ ~Radiation 129 
The formation of ozone in LOX due to 960 rediation wes studied 
with respect to duration and intensity of irradiation. It was found 
that the yield of ozone is 13.6 molecules per 100 ev of the absorbed 
y -vadiation energy, There ere } tables, 3 figures, and 3 Soviet 
references. 
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Baoeyey, MOA, Pshezhetskiy, SeYae, Myasaikov, I.A. Formation of Ozone 
in Gaseous Gxygen Due to Fast Electrons 
The effect of electrons on oxygen was studied at room temperature 
and atmospheric pressure, under dynamic and static conditions. The 
determined stationery concentration of ozone equals 0.1 - 0.2 per 
cent for 200 Kev electrons and current of 50 - 100 wa. This is 
4 to 8 times less than for LOX under analogous conditions. The 
efficiency of the reaction is ~~ 1.5 molecules per 100 ev. 
Tere are 9 figures, 5 tables, and 10 references, of which 3.are 
Soviet, 4 English, 2 German and 1 Belgian. 


Quttriyev, M.T., Pshezhetskiy, S.Ya- Radiation Oxidation of Nitrogen. 
Part 1. Kinetics of the Nitrogen Oxidation Reaction due to Electron 
Impact and the Effect of Tonizetion Processes 
This paper deals with kinetics of ionization and oxidation of 
nitrogen due to the impact of O - hOOav electrons at pressures 
up to 0.1 mm Hg. The reaction rate is dePined by en equation of 
the second order and the activation energy of the reaction equels 
7.4 + 1 keal/M. The obteined data show that ionization of moleqular 
nitrogen is the primery elementary process leading to oxidation of 
nitrogen, and that it is followed by direct interaction of the molec- 
ular nitrogen ion with e molecule ef oxygen and the interaction 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343510011-2" 


"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343510011-2 . 


eS SEE RE SANS DS EAS SISAL Bo eee 
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of oxygen with products of the dissociation of the molecular nitrogen 
ion, There are 18 figures, 12 tables, and 27 references of which } 
are Soviet, 19 English, 3 German, and 1 Belgtan. 


Dmnitriyev, M.T., Pshezhetskiy, S.Ya. Radiation Oxidation of Nitrogen, 

Part 2, Kinetics of the 0 on of Nitrogen Due to Fast Electrons 
The oxidation of nitrogen due to fast electrons is studied in the 
gaseous phase and at atmospheric pressure. The reaction kinetics 
are defined by an equation of ‘the second order, The reartion rete 
is proportionate to the electron flux and to the ratio of ges 
leyer thickress to the maximm electron path in gas, At the ten- 
perature of 40° the yield is 1.3 atoms of bound nitrogen for air, 
and 2 atoms for al: 1 gas mixture per 100 ev of absorbed energy. 
The differences in the absolute values of reaction rate constants 
are interpreted as the result of variations in the recombination 
of ions, There ave 10 figures, 2 tables, and 9 references of which 
7 are Soviet and 2 English, 
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Bol'shun, Ye.V., Pshezhetskiy, S.Ya., Myesnikovy, I,A. Formation of 
Hydrazine in Liquid Ammonia Due to Fast Electrons 182 
The formation of hydrazine due to fast electrons leads to a 
stationary hydrazine concentration conditioned by the balancing 
of the rates of direct and inverse reactions. The reaction 
efficiency is 1 - 1.2 molecules of hydrazine per 100 ev. There 
are 2 tables, 1 figure, and 6 references of which 3 are Soviet 
and 3 English. 


Baberkin, A.S., Proskurnin, M.A., Orekhov, V.D. The Effect of 
y —Radietion on Solid Potassium Nitrate 186 
The Y-irradiation of potassium nitrate leads to evolution of 
gas and nitrite formation. The irradiated salt shows a sharp 
increase of gas evolution when heated to 7“ 129°, A decrease in 
the amount of initially formed nitrite is observed when the ten- 
perature rises above 122° (temperature of lattice destruction for 
KNO ). The decrease in the nitrite yield is connected with the : 
inverse reaction of nitrate formation which occurs due to the 3 
presence of atomic oxygen or free radicals in the irrediated salt, 
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PSHEZHETSKIY, S.Ya. 
ee 
Certain rules governing the kinetics and mechanism of 
radiochemical reactions, Probl.fiz.khim. no.1:31-47 
58. (MIRA 15:11) 


i. Laboratoriya kinetiki gazcvykh reaktsiy Nauchno- 
issledovatel'skogo fiziko-khimicheskogo instituta im. 
Karpova, 

(Radiochemistry) 
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78~3—4~37/38 
Gribova, Ye. I., Kameretskaya, S. 4., Pshezhetskiy; S. Ya. 


The aa Weight of Liquid Ozone (Udel'nyy ves zhidkogo 
ozona 


(aan) Neorganicheskoy Khimii,1958,Vol.3,Nr 4,pp.1061=1062 
USSR 


The density of liquid ozcne was determined by recording the 
pressure by the "Ozone-Manometer". 

The mean density of liquid qaone at -183°C was determined 3 
by means of a glass manometer to amount to 1,572 + 0,003 g/om ° 
The mean density of liquid ozone at -183°C was determined 

by means of a sulfuric acid Manometer to amount to 

1,579 + 0,003 g/cm, 

The mean valueof these two determinations which are also 

to be regarded as the specific weight of liquid ozone amounts 
to 1,575 + 0,003 g/om?. There are 1 table and 3 references, 


May 3, 1957 
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Kamenetskaya, S. 4., Pshezhetskiy, S. Ya. 


Investigation of the Critical Conditions of the Ignition of 
Gaseous Ozone (Issledovaniye kriticheskikh usloviy vos- 
plameneniya gazoobrazuogo ozona) 


Zhurnal fizicheskoy khimii, 1958, Vol. 32, Nr 5, pp.1122=1130 
(USSR) 


In earlier works the ignition of ozone was only investigated 
in the presence of hydrogen, bromine and hydrogen bromide, 
while in this work proof is given of the validity of the theory 
of thermal explosion according to N. N. Semenov also for the 
process mentioned in the title. From the method of the ex- 
periments can be seen that an analogous scheme to that of 
the work by Ya. B. Zel'dovich and N. N. Semenov (Ref 7) was 
used, just as well as an apparatus shown in a diagram. The 
ozone was obtained from an ozunizer of the Siemens type, the 
determinations of the function of the lower ignition area 

on the temperature in the interval of from +120 to +55 C 
and at pressures of from 8 to 220 torr being carried out. 
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Investigation of the Critical Conditions of the Ignition of Gaseous Ozone 


The function curve ha 
hand a catalytic deco 
walle can take place 

temperatures the ozon 


upper area of ignition. 

a small influence, while 
is in agreement with the 
The surface extension eff 


be expressed 
const, where P denotes the critical 
ignition pressure and d@ the diameter. The activation energy 
computed according to N. N. Semenov coincides well with the 
data obtained, just as well as the computation of the crite- 
hermal explosion based on the equation by 

Frank-Kamenetskiy (Ref 9); this is a hint that the ignition 
of gaseous ozone is a thermal explosion. 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343510011-2 


CIA-RDP86-00513R001343510011-2 


We eB phe 


Betis ds Lbs 


76-32-5-27/47 


Investigation of the Critical Conditions of the Ignition of Gaseous Ozone 


There are 7 figures, 5 tables, and 11 references, 5 of which 
are Soviet. 


ASSOCIATION: FPiziko-khimicheskiy institut im. L. Ya. Karpova Moskva 
{Moscow Institute of Physics and Chemistry imeni L.¥a. Karpov) 


SUBMITTED; February 4, 1957 
1. Ozone--Ignition 2. Ozone~-Absorption 
3. Ozone---Catalysis 
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Some Rules Governing the Photochemical Decomposition of Ozone 
in the Liquid Phase (Nekotoryye zakonomernosti fotokhimicheskogo 
razlozheniya ozona v zhidkoy faze) 


Zhurnal fizicheskoy khimii, 1958, Vol. 32, Nr 7, 
pp. 1605 - 1611 (USSR) 


Since the quantum yield in the photochemical decomposition of 
ozone in the geseous phase only little exceedda value of 2, 

the problem concerning the role played by the chain mechanism 
in this reaction may not be regarded as completely clear. As in 
the liquid phase there exist conditions more favorable for the 
transfer of the excitation energy between the molecules, as may 
also be seen from the data supplied by S.Ya. Pshezhetskiy, I. 
A.Myasnikov and N.A.Buneyev (Ref 2), the authors of the present 
paper carried out only some comparative experiments in the 
gaseous phase. The measurements were carried out by dilato- 
metric methods with two types of apparatus being used, diagrams 
of which are given. The experiments were carried out at 183°C, 
a quartz lamp iPRK -2 served as light s-urce with cobalt and 
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Some Rules Governing the Photochemical SOV/76-32-7-23/45 
Decomposition of Ozone in the Liquid Phase 


nickel sulfate as light filter solutions. From the experimental 
results obtained it may be seen that the reaction velocity 

is directly proportional to the light intensity, and that the 
quantum yield of the reaction does not depend on the latter, 
The determinations in the gaseous phase supplied a quantum 
yield of 3,5 (average) as compared to the value of 2,0 according 
to Schumacher (Refs 4,5) and 3,0 according to Heidt (ref 9) 

at the same concentrations. The value of 25 obtained for the 
liquid phase points. out that there the ozone decomposition 
represents a chain reaction. The oxygen has an impe: 2 ding effect, 
in the gaseous phase less than in the liquid phase, 1 which fact 
is explained dy a greater effect of the reaction 

O + o, + o = os + Og 28 scheme of the mechanism of the photo- 


chemical ozone decomposition obtained according to the method 
of the steady concentrations as suggested by Schumacher, is 
given. There are 6 figures, 5 tables, and 12 references, 1 

of which is Soviet. 
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Some Rules Governing the Photochemical SOV/76-32-7-23/45 
Decomposition of Ozone in the Liquid Phase 


"ASSOCIATION: Fiziko-khinicheskiy institut im. L. Ya. Karpova, Moskva (Hoscow, 
Physicochemical Institute imeni L.Ya.Karpov) 


SUEMITTED : March 14, 1957 


1. Ozone (Liquid)~-Decomposition 2. Ozone ( Liquid) --Photochemical 


reactions 3. Photochemical reactions--Velocity 4. Oxygen--Chemical 
effects 
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Kamenetskaya, S. A., Pshezhetskiy, S. Ya., Sc7/76-32- 
Slavinsxaya, N. A. - pera Aenea ree 


TITLE: Tne Effect of Ozone on the Ignition of Hydrocarbons 
(Vliyaniye ozona na vosplameneniye uglevodorodov) I. 
The Ignition of Butane With Oxygen (I.Vosplameneniye 
butana s kislorodom) 


PERIODICAL: Zhurnal fizieheskoy khimii, 1958, Vol 32, Hr 1o, 
Dp 2430 - 2436 (USSR) 


ABSTRACT: According to N.N.Senenov the ignition of hydrocarbons 
by oxygen oe glee an ile rican ic ae 2 kinetics of the 
Ss. C. Batol ie (Ref 1). A.B. el bendg on et aa (Ref 2) as ! 
well as Pease and Schuoert (Piz and Shubert)(Ref 3) 
investizated the use of ozone as activetor in oxidation 
vrocesses. In the present vaser data on the ignition 
of butane are given; results of the investisations of 
butylene and cyclohexane will te given in later pevers. 
Tne butane to be investi,cted was overdistilled in a 
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ition of Butane With Oxygen 


Podbil'nyak column after its separation from un- 
saturated hydrocarbons. The ozone was obtained by a 
silent discharce from electrolytic oxygen. The in- 
vestisations were made in an apcaratus represented 
schenatically with a butane-oxyzen mixture of 80% 

of the stoichiometric amount being used. The effect 

of ozone was investigated by the stepwise exchange of 

0, by O, in the mixture (at a constant amount of 

oxygen atoms). Ozone drovs the lower ignition limit 
and shorters the induction period. These  -ifects in- 
crease witn the ozone content and a drop of tne temperature. 
Caiculations showed tnzt ozone decreases the effective 
activation enersy. According to 4.i.Markevich (Refs 
9,10) the decomposition of ozone takes place according 
to tne equation O, + wall —[o i QO. The effect of 
ozone on the igniti on may be explained by a reaction of 
ozone and atomic oxygen with carbon, as well as by an 
excess neat content of ozone; active centers that start 


the chain reaction may form. Two sunnarizavicn 
Card 2/4 take place 
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AUTHORS: Cherednicnenko, V. M., Posselova, 
Pshezhetskiy, S. Ya. 


TITLE: ““ERE-ETTect of Ozone oithe-.Speed of Combustion of Hydro- 


carbons (Vliyaniye ozona na skorost' goreniya uglevodorodov) 


PERIODICAL: Zhurnal fizicheskoy khimii, 1958, Vol 32, Nr 12, 
pp 2673 - 2478 (USSR) 


ABSTRACT: A mixture of n-butane, n-heptane, isooctane (2,2,4-trimetnyl- 
pentane), and cyclohexane with eir or oxygen was burnt with 
varying ozone additions. The rapid combustions were photo- 
graphed with 2 photorecorder F R -60, the slow ones with a 
time lapse motion camera. The combustion temperature Was 
calculated with the help of the thermodynamical tables of the 
NACA (Ref 3) (Nat.Ass.Chem.im.). The rate of combustion of 
an n-butane-air mixture corresponds to HM. Gerstein'dRef 4) 
statements. Ozone accelerates the rate of combustion and 
increases the combustion temperature. The experimental re- 
sults shoved much higher values than were to be expected 
according to fa. B. Zel'dovich's and D. A. Frank-Kamenetskiy's 
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The Effect of Ozone on the Saeed of Combustion of Hydro- sov /76-32-12-3/32 
carbons 


theory: Consequently, ozone does not only influence the 
physical srocess but exerts an essential influence on the 
chemical kinetics by dissociating into atomic oxygen. Results 
were compared with the influence of ozone on the critical 
conditions for the inflammation of butane-oxyyen mixtures 
(S. A. Kamenetskaya, S. Ya. Pshezhetskiy, and N. A. Slavins- 
kaya; Ref 1). The increase in the rate of combustion due to 
ozone is especially striking at low tenperatures. At higher 
tenperatures cracking reactions of the hydrocarbon molecules 
and radicals, and@ equilibrium concentrations of free radi-. 
cals and atoms become more and more predominant. There_is 
a linear relztion between the rate of combustion and Yo, (cy - 
3 
ozone concentration). C. C. Schubert and 8. il. Pease (Ref 5) 
made similar observations with slow reactions, at room 
temperature. There are 4 figures, 4 tables, and 7 references, 
3 of which are Soviet. & 
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The Effect of Ozone on the Speed of Conbustion of Hydro- SOV/'76-32-12-3/32 
carbons 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova, oskva 
(Physico-Chenical Institute imeni L. Ya. Karpov , Koscow) 


SUBMITTED ; Mey 31, 1957 
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Pshezhetskiy, S$. Ya., Dmitriyev, M. P. s0V/76-32-12-5/32 


TS Or 
The Relation Between the Energy Yield and the Kinetics of the 


Radiation-Chemical Reaction (Svyaz' mezhdu energeticheskim 
vykhodom i kinetikoy radiatsionno-khimicheskoy reaktsii) 


Zhurnal fisicheskoy khimii, 1958, Vol 32, Nr 12, 
pp 2686 - 2689 (USSR) 


The energy yield of a radiation-chexical reaction in re- 
lation to the time of exposure is a function of its kinetics. 
It depyends on whether the reaction takes place at a constant 
or rising speed, wnether the reaction products are removed 
fron the irradietion area, and on whether counter-reactions 
occur. Fornulae are given for the verious principal types 

of kinetics and for the operating conditions. There are 4 
figures, 1 table and 1 Soviet reference. 
Fiziko-khimicheskiy institut im. L. Ya. Karpova, Hoskva 
(Physico-Chemical Institute imeni L. Ya. Karpov, Hoscow) 
July 1, 1957 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343510011-2" 


CIA-RDP86-00513R001343510011-2 


06/15/2000 


"APPROVED FOR RELEASE 


FHASE I BOOK EXPLOITATION 30/4385 
_ Moscow, Pizitko-khimicheskly institut: 


Probleny fizichoskoy khimii; trudy, vyp. 2 (Problens in Physteal 
Chemistry; Transactions of the Institute, no. 2), Moscow, 
Goskhimizdat, 1959. 202 p, 1,000 copies printed. 


Edstorial Board: Ya. M. Yarshavakiy, Doctor of Chemical Sciences; 
@. S. Zndsnov, Doctor of Chemical Sciences; V¥. A. Kargin, 
Asademictan; Ya.'M, Molotyrkin, Doctor of Chemical Scienses 
(Resp. Ed.); +S. 3. Medvedav, Academician; S$, Ya. Pshenzhatakty, 

tor of Chemical Sciencey; Vv. M, Cherednichenko, Cantidate 
of Chemical Sotences; V. 8. Chesilova {Editorial Sacretary), 
Candidate of Chemical Selences; Ed.: I. A, Myasnikov; Tech. 
Bd.: Ye. G. Shpak. 


PURPOSE: This collection of articles is intended’ for phyaicat 
chemists, 


“COVERAGE: The collection 15 the sesond issue of the Transactions 
of the Scientific Reasearch Institute of Physical Chamtotry 


dment 1. Ya. Karpov. It contains 17 articles which review a 
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61 
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Akademiya nauk SSSR. Energeticheskiy institut 


Kinetika i rasprostraneniye plameni; sbornik dokladov na obshchemoskovskom 
seminare po goreniyu pri energeticheskom institute AN SSSR (Kinetics and 
Propagation of Flame; Collection of Reports at the All-Moscow Seminar 
on Comtustion) Moscow, Izd-vo AN SSSR, 1959. Sip. Errata slip inserted. 
2,500 copies printed. 
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